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first insemination were studied. There was a significant ef-
fect	of	breed,	sex	and	type	of	kidding	on	birth	weight	while	
weaning weight was only influenced by breed. Month and 
year of kidding were significant in influencing growth rate 
after	 birth.	Number	of	days	 to	 insemination	weight	was	
influenced by both breed and month of kidding while the 





















da desmama à primeira inseminação, bem como idade à 
primeira inseminação. O peso ao nascer teve relação com 
a raça, o sexo e o número de crias. Já o peso à desmama, 
apenas com a raça. O mês e ano de nascimento afetaram 
o	ganho	de	peso	após	à	desmama.	o	número	de	dias	para	
inseminação foi influenciado pela raça e mês de nascimento. 
As correlações genéticas estimadas entre o peso ao nascer e 
as	demais	características	evidenciaram-se	altas	e	positivas,	
exceto em relação ao ganho de peso do nascimento à des-
mama (0,23). Quanto às correlações obtidas entre o ganho 
do nascimento à desmama, observaram-se correlações 
altas e positivas, porém foram altas e negativas no que diz 
respeito ao número de dias para a inseminação (-1,0). As 
correlações estimadas entre ganho de peso da desmama à 




moderadas, indicando que a seleção deve produzir animais 
com rápido crescimento e que atinjam idade de reprodução 
com	menor	idade.	
pAlAvrAS-ChAveS: Confinamento, correlação, curva de crescimento, herdabilidade, peso. 
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drA	&	bUrNS	(1983)	 investigated	 the	 factors	
influencing birth weight of goats in the tropics and 




















slatted floors and only female kids were main-
tained	after	birth.	these	received	500	to	600	ml	of	
cow colostrum for the first 6 days of life divided 
in	5-6	meals	per	day.	After	this	phase	the	quantity	
of	milk	was	gradually	increased	to	1.5l	per	day	in	
















of kidding as fixed effects and weight of dam as a co-
variable.	birth	weight	(bw)	and	growth	from	birth	












heritability,	 repeatability	 and	 (co)variance	
functions	were	 estimated	 per	 breed	 using	Mtd-
freMl	(Multiple	trait	derivative	free	restricted	
Maximum	likelihood	(boldMAN	et	al.,	1995)):
Y = Xβ + Z1a	+	z2pe	+	z3m	+	e,	where:	
y	is	a	(Nx1)	vector	of	animal	observations;	













the	 summary	 of	 variance	 analysis	 is	 in	
Table 1. There was a significant effect of breed, 
sex	 and	 type	of	 kidding	on	birth	weight	while	
weaning weight was only influenced by breed. 
Month and year of kidding were significant in 
influencing growth rate after birth. Number of 
days to insemination was influenced by breed 
and	month	 of	 kidding	while	 the	 insemination	
weight itself was not influenced by any of the 
factors	studied.	this	was	to	be	expected	as	 the	
insemination weight was in a small fixed range. 
There were no significant interactions between 
farm	and	breed,	 therefore	 these	were	 removed	
from	the	model.
TABlE 1. Significance levels for birth weight and growth rates for goats in the Federal District, Brazil 
Source	of	variation bw Grw Grfi ww dAyS iw
farm ns ns ns ns ns ns
breed ** ns ns * ** ns
Month	of	kidding	 ns ** * ns ** ns
year	of	kidding ns ** ns ns ns ns
type	of	kidding ** ns ns ns ns ns
Sex	of	kid ** - - - - -
weight	at	insemination ns ns ns ns ns ns
Mean 3.42 0.120 0.108 12.14 240.19 32.64
r2 0.231 0.315 0.247 0.622 0.550 0.268









ing	 the	 superiority	 of	 the	Alpine	 kids	 over	 the	
toggenburg,	 Saanen	 and	 ½	 Alpine.	 Although	
the	Alpine	female	kids	grew	faster	before	wean-
ing, this was not significantly different from the 
other	 breeds,	 as	with	 growth	 rates	 after	wean-
ing. Weaning weight was significantly higher 
(p<0.05)	for	Alpine	kids	and	days	to	insemina-








ARAúJO	 (2000)	 studying	 crossbred	 goats	 in	
the	Northeast	of	brazil	demonstrated	mean	birth	
weights	 approximately	 1kg	 lighter	 than	 those	
found	here,	which	increased	to	more	than	4	kg	at	
weaning.	this	may	be	due	not	only	the	genetic	
potential	of	 the	animals	 in	each	 study	but	also	
differences	 in	management	and	nutritional	 fac-
tors.	 	the	 effect	 of	 breed	 on	 birth	weight	was	
also	found	by	rodriGUeS	(1988)	and	MAiA	
(1994)	while	AChAryA	(1987)	and	MACedo	
et	al. (1990) did not show significant differences 
between	breeds	in	different	development	stages.	














here the female kids were fed artificially thereby 
removing	this	source	of	variation.	
Month of kidding was a significant source 
of	 variation	 for	 growth	 rates	 before	 and	 after	
weaning	as	well	as	days	to	insemination	(table	
1).	 preweaning	 growth	 rates	were	 higher	 than	
postweaning.	Kids	 born	 at	 the	 start	 of	 the	 dry	






time of year, but also may be influenced by envi-
ronmental	temperatures	and	relative	air	humidity.	




Year of kidding effects were only signifi-
cant	 for	 pre-weaning	 growth	 rates	 (table	 1).	
Some	authors	 (bArbieri	et	al.,	1990;	SilvA	
& ARAuJO,	2000)	attributed	this	to	availability	
and	 quality	 of	 pasture/ration,	 as	 well	 as	 nutri-
tional	and	sanitary	management.		
Mean	weights	of	animals	born	as	singles	
were	 heavier	 (3.67	 kg)	 than	 animals	 born	 as	
twins	 (3.25	kg)	 and	heavier	 than	 animals	 born	
as	 triples	 (2.70	kg).	this	 is	 in	 agreement	with	
SoUSA	et	al.	(1990),	SilvA	et	al.	(1993,	1994)	
and	GebrelUl	et	al.	(1994);.	on	the	other	hand	
Mittal (1979), did not find a significant effect of 
number	of	kids	on	birth	weights	although	single	











find differences between the sexes for birth weight 
in goats. After birth all males were sacrificed and 
therefore	no	further	information	was	available	on	
them. Weight at insemination was not significant 
on	the	traits	in	study.
Growth	 rates	 in	 the	 present	 study	 up	 to	
weaning	 (0-60	 days)	 were	 almost	 double	 that	
found	 by	SilvA & ARAuJO	 (2000)	 studying	
growth	rate	in	crossbred	goats	from	birth	to	28	
days	 (0.120	 vs	 0.064	 kg/day	 respectively)	 and	




kids were also reared artificially for a longer time 
(84	vs	60	days	here),	which	may	account	for	the	
differences	found.
rapid	 growth	 during	 the	 pre-weaning	
period	minimizes	 the	 cost	 of	 rearing	 and	 thus	
TABlE 2.	birth	weight	(bw),	growth	rate	to	weaning	(Grw)	and	growth	rate	after	weaning	(Grfi)	for	Saanen,	Alpine,	
toggenburg	and	½	Alpine	kids	in	the	federal	district,	brazil	(ano)
breed bw Grw Grfi ww dAyS iw
Saanen 3.22 0.119 0.110 11.13 251.82 32.78
Alpine 3.65 0.126 0.108 13.92 217.69 32.66
toggenburg 3.38 0.112 0.109 11.62 268.82 33.14
½	Alpine 3.50 0.118 0.105 12.17 241.62 32.40
Grw	–	growth	rate	from	birth	to	weaning	and	Grfi	–	growth	rate	after	weaning	to	insemination;	ww	–	weaning	weight,	dAyS	–	days	to	insemination	weight;	iw	–	insemination	weight.
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provides more profit to the farmer. One way to 
achieve	heavy	market	weight	is	to	enhance	growth	







Since	measurements	 of	 body	weight	 are	
taken at an early age in this species the influence 
of maternal effects needs to be quantified. Stud-
ies	 on	 traits	measured	 at	 an	 early	 age	 in	 farm	
animals	have	shown	that	both	direct	and	mater-
nal genetic influences are important for animal 
growth	bUrfeNiNG	&	KreSS	(1993),	toSh	
&	KeMp	 (1994),	dodeNhoff	et	 al.	 (1999)	
and	Al-Shorepy	(2001).	
table	 3	 shows	 phenotypic	 and	 genetic	







showing	 that	 faster	 growing	 animals	 that	were	
larger	at	weaning	 reached	 insemination	weight	
more	 quickly.	the	 correlation	 between	wean-
ing	weight	 and	growth	 rate	 after	weaning	was	
low	indicating	that	animals	heavier	at	weaning	










bw Grw Grfi ww dAyS
bw 0.23 0.97 0.92 0.87
Grw 0.297 0.93 0.87 -1.00
Grfi 0.223 0.192 0.99 0.88
ww 0.512 0.771 0.190 -0.54
dAyS -0.345 -0.672 -0.725 -0.747
iw -0.007 -0.012 0.274 -0.061 0.052
h2d 0.20 0.52 0.38 0.43 0.44
h2m 0.12 0.04 0.00 0.01 0.00




Al-Shorepy	 et	 al.	 (2002) found	 ge-
netic	and	phenotypic	correlations	between	traits	
were	positive	and	of	medium	to	high	magnitude	
for	 the	majority	 of	 traits	 except	 between	 birth	
weight	 and	 early	 growth	 rate.	Genetic	 correla-
tions	between	traits	were	larger	than	the	major-
ity	 of	 corresponding	 phenotypic	 correlations.	














weight	 had	 the	 highest	 effects.	Al-Shorepy	
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et	al.	(2002)	found	opposing	results	and	related	
that	 although	 the	 permanent	 environmental	 ef-
fects had more influence on weaning weight than 
birth	weight,	 the	genetic	basis	for	 these	effects	








tion	of	 dams	providing	 their	 own	performance	




heritabilities	 estimates	 for	weight	 and	
growth	 traits	varied	 to	moderate	 to	high	(0.20-





1994);	OZOJe,	 1997;	 in	 tropical	 regions,	 and	
higher	than	those	found	for	goats	reared	at	pasture	
(MANdoNNet	et	al.,	2002).	heritability	for	age	
to first insemination was slightly higher than that 










Maternal effects were generally insignifi-
cant,	especially	after	birth.	Al-Shorepy	et	al.	
(2002)	also	 showed	 that	maternal	 effects	were	
very	small	after	30	days	of	age	in	goats.	the	ad-
ditive	maternal	value	for	bw	in	this	study	is	in	











Growth traits in goats reared in confine-
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